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I. SPLICE AND THE DATA DICTIONARY/DIRZCTORY SYST=H 


ee Soom 2 Ss ees ee ee ee ee a ate eee Ny cee — 2 eS 


Aw. BACKGROUND 


he ¥) 


= os 
rae — 


Piomepurpose Of che Stock Point Logistics iInteg 


if 


Communicaticns Envircnment (SPLICE) Pa) COpp eos cs sateen y= 
fe 


Bemment tO effectively and efficiently support zhe interac- 
evenwcra telecommunicaticns requirements of all current and 
new projects operating within the Navy Uniforn Autcmated 
ZOCK POgees {(UADPS=SPj- The 


a 
Data Frocessing System for § 
Svstems Cemmand ( 


c 

Naval Supply NEVSUP) as the project spcensos 
BOGeSeLICE wit n 
along with cth 
Ret. (1) 


NAVSUP initiated the SPLICE projec 


q th2 primary us?rs 


(v 2 
| 
S| 
MD 
La | 
ay) 
| 
ct 
ty 
iD 
oe | 
ct 
O 
rh 
cy 
1 
tt 
(i) 
SB | 
) 
re 


(DOD) / Navy systems. 


ct 
ct 


BC = CONSOL Gat aes 

teleccnmunications requirements Oe severs iG4fterent 

EfOjySects, in various stages of design, which wili impact all 

of the Navy UADPS-SP sites [{Ref. 2]. (See list ct ere jeeps 

Boeeecamecilcws this section.) Dmplementation of SPLICE 2 

Pxepected t¢ vrovide the fcllowing capabilities: 

meron -On security 

e CRTyterminal management 

e screen formatting 
d 
a 


ieee vol, Gatton and CcErzection 


G 
} 


t-tolerant operation 
meeese communicaticns £o6cnt enc 
@¢ processing with menu capability 
Seerneaeae-1 ve transection Encry 
e access to database management systems 
SELICE will consclidazte the telecommunications network 
with a standard suite of hardware and software. The Series 


concept invcelves the use of a single minicomputer hardware 





and Software suite in conjunction with the existing UADEIS-SP 


ble 


2 


Burrcugqhs system. the SPLICE minicomputers are inten 
k 


abserk and contain t OMmunications handling worklicad +h 


ec @ 
Tmovs=ontlivea@.<cing the host Burroughs CPU's into satura- 
lien Meese ElCh cencept calls for§standard niniccmoueers 
to be earpeloyed as fcreground processors at each UADES-SP 
site and interfaced via a high speed data network (HSDN) <o 
the Evrrcughs medium size systen. The foreground miniccn- 
Pier ewili handis ccnmunication lines and terminal 
ment, Suppcrt interactive crerations and stage me 
Piememeecqmeund processors. Ths Burroughs backaqround 
will handle large file processing applications, repo 
clporuada lt op ome batch processing and data base m 
functicns. 

SELEGE wall utilize a Standard minicomputer and a 
modular software desicn. A modular sat of embedded computer 


Seoetwat= = CeCnponentsS will provide flexibility in that the 


Comite guecceaen Of Gach site within the SPLICE network can be 
Sesiemece “to Best its unique requirements. Dne .» Slice 
Cee iieercree Will consist cf wnultiple processor Weck 


Hh 


Ss 
Shateg rescurces. A SPLICE configuration mav interface with 
Gummcte Maintrames, function as a satellite off ancther 


=) 


@ 
) 
< 
) 
ct 
@ 
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3 

S° Evers ccnple x, Or f£unrctecn eS a stand alon 
Seis Within the SPLICE network, each terminal and 
ap 


er precess in the system can potentially access any 


H&G 
it 


terminal and computer process. 
A commcn element within the SPLICE system is the use of 
Pc maQmmepEOvide Imtewmaccive processing capabilities for a 
Mise= oOrzented systen." The CRT isplay terminals will 
Mitetreaewe With the application logic and fetch info 
from system data bases. The current stock point s 
Roemer rrort interactive processing nor does it 
SpateGteyeetceada a tfajor increase in terminal su 


associated cvrocessing requirements. 





fhe design fphilcscphy reinf 
Beoqeec. Will be device ind 
No application program will fre 
Pome a pfarbcicuiar device. Pee wativing force behind =ne 
Somer CrOojece 15 the nesad to provide ccmputer and communi- 
ege26nS interitaces for the man epplicets2orn “inztizsteves 
meen CLleoss boun 


Majer clia@inants 


Se 

C2 at ee Ore tasking and funding of mary 
(Re eee. Pkeject son cne e “Ale: 2S 

2 


ieee s-sr under the SELICE project are: 

‘@ervectiation of Procurement and Accounting Data Entry 
(APADE) 

Seeewr-alized AcCCUntTIing and Billing (CAB) 

e Closed Locp Aercnautical Management Prtegram (CLAMP) 

e CLisk Oriented Surply System (DOSS) 


( 


ct 
@ 
ea 


e Fixed Alllowance Management and Mcnwwtoring S$ 
(FAMMS) 


e Finencial Improvement Program (FIP} 


b 


e Integrated Disbursing and Accounting (IDA) 

meres pie ACtivity Processing System (MAPS) 

meraaage men: TrtOrmacricn System International Lcgistics 
(mitt) 

e Navy Automated Tra ion System (NATDS) 

e Navy Automated Tran Beac2os Documentation Systen 
(NAVADS) 

Siiavees cen derd Civilian Payroll System (NAVCTPS) 

e Cn Line Autodin (OLA) 

e Operating Target Accounting for TRIDENT (OPTAR) 

e Receipt Improvement Project (RIP 

e TRILENT submarine Logistics Data System (TRIDENT LDS) 


eee qee==tion Monatoring and Material Expediting (RM6NE) 
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E. NATURE CF THE PRCELEM 


ele ed foc lS Work cn the SPLICE project thue far 
has frimarily emphasized telecommunications and lo 
network (LAN) desi 


‘iQ 


ea 
Device Che op bhCh project { Ret. 8 js 
Peete ewe erie Na ure of the froject and the ¢extert o 
Future impact on other DoD/Navy systems, SPLICE shceuld 
PemeecencG Gt aS ah environment which calls for the avrplic 
Pam ce €¢ Data Dictionary/Dizeetory System (DDS) to ful 


Bes expectations. 


C. OEJFCTIVE 


TANCEM has Ereen selected as the minicemputer of choice 
meet ne SPLICE project. As a wesult, the objective of this 
ages Ss 2e SUgQGESt aA preliminary DDS design for SPLICE tesed 
upon ths TANDEM DBMS. 


De. HSETHCDOLOGY 


Meese tneSseS will ilook at the current state of the SFLICE 
Piomeomewhat an active DDS can do for the SPLICE preject. 
It will lock at metheds to evaluate a DDS and apply these to 
the CES design. DDS Gésign ccensidearations within the SPLICE 
environment will be identified, such as which rescurces need 
Pembomtom=esenteq inthe DDS, end to the extent possible, 
integrated into the recommended proposal. In the process, 
Mee eno weme ene Gistribuzion of the DDS within SPLICE wall 
also ke addressed with recommendations for selection of the 
formet which is nost beneficial to the objectives of the 
Beeler projec. 


cel 





=n fee ED 6 ee Oe oe Ee SS a we 


Aw. INTRCDUCTION 


Data is a very useful and necessary resource +o an czrea- 
hizaticn. Tata is a ceneral term used to express any or all 
Pete,  Numcsercs, Petteseg sacndesSYMDOlS Chas | refer ten sor 
Pe teecerons ODJECt, idea, ccndition, situzetion cr cthe= 
moc eCl. toecan Dee lsed to intiternce maszacemer= decisions, 
by previding the manager with tin 
Bone Wlth th2se «houchts in mind, it is very impo 
Geeemeas @ icrescurce be easily accessible for proper and 
ffective management. | 

The early design of Navy data precéessing systems 
revolved around specific aprlication systems (UADPS-SE), 
hence the data was organized so that it would be machine and 
Bem@ecac ten specific. Therefore the data seldom crossed 
Spesacienal, functicnal ofr organizational boundar 
eutceme cf this early design was multiple definit 
same data as individualyindependent Gaetan yt 
generated creating much redundancy and overlap. 


Bestpre tole of the computer has grown in the Navy Supply 


SyStenr, the need/requirement fer system integration has 
bkecome evident, especially in the aréa cf data. Tie eo 
Gucticn cf Patabase Management Svstems (DBMS) solves nany of 
the infcrmation rescurce prebienms by organizing the data 
[eeometecmeunaGe: consistent ccntrols and structures, by 
Bseweermags 4 Single flexible facilit SCE) accommoda- ing 
different data files and cpferations, and demanding less 


Erogrammang Stfort than conventional programming languace 
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Wioeccntealiza: fem ct teentrc] Mei@orowing@in accas4 


pad 
ee, 
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1» 


Sra th une tion cL irplementing this centralized con 


Bei is 
mene hands of the Database Administrator (DBA) {kef. 5}. 
Mee wnCdsa c@iinistration functicn is responsible fer =he 
System wide inventory and ccntrel of data. It requires 
Boseeeieie ) Laces and rcelaticnshifrs about the varyirte dane 
elements, frocesses, users and equipment tic be lecated in 
pie Gd2e-processing environment [Ref. 6}. Data adminis*re- 


Sueemeeneconal Cccntrecl procedures restrict access tc data, 
manage development of new types ci data, and protect date 
from erreneous update and system failure. 

MecOmewerC CCOl shat 2s used to control and manage date 
feeolette °n 2 Uniform manner and is therefore an aid tc the 
menee= -fe ViccticnarysDirectcry Systen {DDS}. The DDS can 
e Database Administrators, system analysts, softwares 


v 
fe=sQnelS; ena Drogtammers by providing a central repositcry 
n 


Hol inicrmation about data rescurces across organization and 
Bepeacation lines. It is a set of one or more datakases 
eourma ining data about an Gegemeza con's Vr ocrie:=er 


resources which can te retrieved and analyzed using standar 
database Management system Capave wees. (2.65, query 
Ts 


*i10n which can ke held in a DDS is 
rs 
aw 


languag¢s¢, rrocessors) f 


ww ty 
(D 
‘ 


The range of inform 
very large. The simplest system may only apold sufficient 
HWeostdesen <0 GCCUMEHt, Say, COBOL file structures. The 


more complex systems may hold design requirements, designed 
O 


re 
ey) 
itr 
{- 


Gatabass structutes, possible future structures, ope 
information, extensive details cf access to data, ande 
Peewerk Sfecicoicaticns. Such complex systems 
Pieeramasctiaa Gata Structure recording fecilities, but ones 
develcred, are really the data processing departments!’ cwn 
Gatakase [Ref. 8]. 

The primary advantages of a well designed DDS which are 


@emiemcacle ©o@ SPLICE are; 
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Set COMeci nS a Unique identification, ea 
SieeieecGe sities, ded a textial descsiption fot ac 
the data elements. 

® ft Shome the relationshios of elaments to each ce 


and tc compcenents of the system. 


wpe Peete c= Chic sou-ce, location, usage and destina- 


ww he wa «- 


20m Of che elepents. 


* It has validaticn and redundancy- nie capabilit 
Spuemce N= ains Security serequetds £5 control the acce 
Gee 


biiity to the data elen 
e It has a command language. 


Seeece cae T2\pOnrcingycapabilities, such 2s: 


wa 


- predefined management-oriented, 


SuEMary Irepcrts 
pec-nOc USer-cdelined trerorts 
mMerOosS-reLerencs Irepcrts 


~elements usege reports 


iy 


maui - ecrat) sepert€ 
=“Grhange-2ffect reports 


-~@rror reports 


‘@eete was Cezrieval capabilities, such as keywordin 


indexing, and orline queéries. 
Je 


epee cee t2CiiltieG= for Anzeracting with a DBMS ({ Ref. 5]. 
Aeooceweuld be useful tc SFLICE as a documentaticn tocl. 
Ween net te Gpolicaticns 2nvironment, analysts and users of 


f-- 


OF) 
in 
i 

t 


m 
in 
9 


the CLS would be required tec define system data definiticns 


and reccrds as well as other elements of the dictionary. 


i 


mae PECcess, old definiticns would be updated, cutdated 


Gere One cne would be discarded and new definitions would be 


em Ut. Redundancy-checking capabilities would prevent two 
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puma ct= Ercm having different descriptions. Use of —€ CUS 
Bowrg enforce sstablishment of standard data definitiore ani 


Meccctre10nS for theses applications programs used ty the 
SPLICE systen. 
When the DDS has teen desiaqned and is part of the SPLICE 


e¥oeeD, 2t Could setve as an important basis for «he future 


@-veictrment of projects tied tc UADPES-SP. By Ceres Legang 
data requirements resulting from requirement analysis activ- 


foees (Ref. 9], the DES becomes an aid in the develcpment of 
new programs. Evo Ameo DiS Tore Sor LiGCk could Leciia= 
tate conversion of the present file-oriented application 
System to a DBMS-oriented system when the DBMS kecomes 
availatile. 

femmes aspect Ct a DDS is that it prcevides rescure> 


Bmaepenceyce, Resources are protected from changes in cther 


E2SOurcSs. Modifications or changes may be made within the 
[IDS and this would net necessitate changes in the applica- 
TIONS pEicgzrans. Cenvecrsety, “nanges 27 the applicatcens 
Daodeams would net necessitate modifications cof the DDS data 
Site etecs dn a distributed Envitrcament, this resource usace 
Mereettaty 1S particularly advantageous. Gniformity in 


mecoWisece GEScription Standards, enforcec by a SPLICE DDS, 
would enable a smoother and more convenient interface of 
lergeée application systems like APADE and UADPS-SP (Ref. 7}. 


Eee wootve AND ACTIVE DDS 


DOSS can be aqrouped SeCCOLdL ng “to whether their 
ieealenary/cditectory functicn iS eae tl we = passive. 


Further, DDSs can be subdivided into free-standing (indepen- 


A 


dent) or derendent depending cn their implementation. acle 


I presents a schematic representation of segs 


n 


elas cmixce ticn. 
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(oper ea Fee es 
| 
I 
) TABLE I 
sel 
DDS Functional Classifications | 
| 
| SOFTWARE TOOL | FUNCTION IMPLEMENTATION ! 
! | 
| 
FREE-STANDING | 
| 
t - 
| | ACTIVE | 
; 09S DE >ENDENT | | 
| 
{ 
| 
| | | 
{ 
| PASSIVE DEPENDENT : 
| 
| | 
Uh eS ee ae ce ee a ee a pp a 

A passive DDS is a software package that dces not 

require that «he precesses cr system components depend on 

Meme temcCreytnelr date. In its Simplest form, 2 passive DDS 
cnly registers the data elements for programs and processes 
Gemmem@marcel--ne-fact basis as a docunentation facility. 
Fessive [DSs usually are enbedded functions within ancther 
system, serve as the data and file pre-definition mechanisn, 
and are an integral fhysical part of another systen. Since 
the passive DDSs are embedded within another system, they 
Bremepececcotily oriented towards the characteristics and 
internal representaticn of that systen. 

Mneectave DDS 28 a Separate and distinct software 
package that furcticns mainly as a tool for identitying, 
Moca tang | Come ro. ing, Beporting mG mantoudating ene 
imegema=tcn about deta elements ina database. li” is 2a 
tasic tccl within the database environment that can assist 
the data administratcr, the system analysis/designer, and 
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the programmers in managing, planning, and evalueting che 
collecticn, storage, and usage of the data resources. pss 
Seeewecso ~O be active with respect to a program or precess 
Sememcmecily if that ¢rogram cr process is fully ¢¢perdene 


teore cn] DIS Loreits data { Ref. 5}. 


}-* 
{ 
| 


Poem existence cf& active DDSs as SeDaerad= So) fLt its 2es 
meter tran aS a2 part of ancther system is a recent innova- 
See@aein the area of data management. They may be imple- 
mented in such away that they require 2 DBHS +0 function 
eonczstently. Pecueute= SUupd27isioweot  DDSSs “ends =o pare 
clear the implementation of these packagas. They are free- 

standing (independent) or devendent A voint that needs to 
Reme@ade a=) ehat both cf these divisions function principally 
as BDSs, aired) they are Sat feorcn. sor fy an their 


implementation. 
The majcr differences between an active and a passive 
EDS ares 
Spi -wact:- ve DDS ic a self-contained systen, whereas the 
passive DDS is an internal function of another software 
Syoce wl. 
e The reporting and retrieval capabilities are extensive 
for the active [LS, and modest for the passive. 
e Active DDSs have more extensive security control over 


the data elements. 


ee ee eee eee ce ee 


Free-standing DDSs are self-contained, and verfcrm 
ReemvecneG “UnCtliOns of contzolling and managing the data 
elements without dependence cna DPMs. However, they may 
Mecumeeegears hot Specifically written for the DDSs in créer 
to enhance their capaktilities and performance. A DDS that 
is free-standing may support one or more DBMSs threugh the 


use cf es can. achieving mutual benefit from this asso- 


ciation. It should te emohasized that the free-standina DDS 
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does not depend on tke DBMS tc function but the use cf DEMS 
interfaces can provide the database administrator with 32 
Meedee. degree of ccntrol over the DBMS. Eta 22% 29495 
rossible fer free-standing DDSs to have interfaces <c mers 
than cne CEMS simultaneously. Free-standing DDSS ér2 also 
known as Generalized or Independent DDSs [Ref. 5}. 
2. Eependent 
The cependent DDSS are separats softwares systems 


moo cecec= tically teilersd <0 a4 general pu 
a 


a EPose LEAS. 
They crovide the DBMS with centrol € 


nd management cf the 
Beeeoeeclam=ents by supplying =the DEMS with the descriptions, 
faeeerere2rcns, locaticns, and cress-references of the data 
elements. Pec Wl  DbMS LeScurEcssc) SuGh es file Sstructus>s 
end access methods are mad@ available +o the DDS. Because 
the depende DDS is designed and implemented tc be 
Bet tic, Peer Omtdi i CVO n ments 6 type Cf “BPSk its 
Teo-tac ed tO installations having that particular DEMS. 


Sse rirwaART PWT ERPACES 


The software interface provides a formetted pathway, 
Siemoang ~nS DDS to provide a set of data attributes to 
other software systems such as compilers and Data Definiticn 
Languaye (DDL) processors and enabling these systems to 
retreeve and update informaticn in the DDS either statically 


6p dymeamicelly [ Ref. 6]. 
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Mee static interface links with another syste 
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indirectly via the e¢xtraction o ae 
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ae 
qt 


For example, the CEA enters o the DDS all pertinent 


transactions to describe the database. Afte 
geeemoacy Of this database description the DBA activates & 
PPseecmmend, say GENERATE, that uses this 4d 


beomece 2 fale centaining DDL. translate 
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inte a schema file that the run-time uni+ of the DBMS can 


ces differ devending upon whether they 

WSCE=“Welttenh  Peograns c= web 
Ereeteppited software packages. SeerwG “ipsecheces, fo: 

S Suen as (COBOL and PL/ 1 vreduce 
A Bee Grd, and database descriptions for the user 
fewesem the DDS. These interfaces feature edit capa- 
oto. d= Orslons, “dnd Various other functions +6 
make the interface mere flexible. Scdtac  ihesetiaeces 160 
software packages such as DDL processors, communicatior 


Done tcrs, anc query processors, produce formatted statements 


for these packages or create srecially encoded control files 
for their uss. The options for customizing the interface 
with these zyves of scftware packages are more limited than 
are the options provided for interface with user-writiten 
crograms. Also, tkese packages generally have more rigid 
languag¢s formats and the interface statements are usually 


used cnly ky the DBA (Ref. 6]. 

Static interfaces are prevalent b¢cause OL <hess 
Poem, COMPDAtibi lity and erficiesncy. The static DDS can ke 
Made compatible with many versiens of other scftware pack- 
ages (1.¢,several different [TEMS's) and can be develored 
Independently of the source cede of particular software 
packages. A disadvantage to the usér of a static interface 
3s the extra effort that may be required to gene¢rate and 
Sewomeag date -oOr the EDS. Flus, the static interface itself 
has ne capability of updating the data of the system with 
which it interfaces and therefore data in other systems can 
become imecnsistent with data in the DDS. 

Myret 2c interfaces provide direct access of the DDS to 
cther software modules. This direct access is commonly 
achieved by high-level interface commands that shield the 


EOmewere package frcem the physical details of the ODDS. 
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storing a data element. 

Bice Powenecds to decide Wheat Eunctions this vewss tual 
Boolean a2 gatabase ervironnent is to perforn. The EBA wail 
ave «~C €Valuats the pros and cons of each function <hat has 
Pe eee clic ed and then weigh them according +o tha relaczive 
importance cf each function te the DBA'ts environment. POL 


example, dces he want the scftware interfaces to link to 
Pem@esecyeters statecally or dynamically, how much does he 
Boltemecne CONVETS functions te do automatically, wh: 


. de - Soe en 
Wneat ~eliacce 


(Qu 


Heene Willing to pay for this service, an 
Peecene Wan= the DDS to have cn the hardware configuratic:, 
an operating system, a DBMS, OF a teleprocessing monitsr? 


Cace these guestions are answered the DBA must be sure that 


t 


the functicnal requirements of his environment have been 
met. 
Pee GORLENTS AWD LOGICAL STRUCTURE OF DDS 

A useful DDS will contain nore than merely information 
about data. Mie STCcci@a bls en acmene: «DES SppTesents such 
system rescurces as cata, hardware, sortware, transactions, 
persennel, and documents. ERet ares, wac<e i butes, nd rela- 


a 
tionships associated with these resources are presented 
Deo . 


Tata resource information should include the fcllcwing 


entities: data elements, data groups, schemas/subscnemas, 
records, files, and catabases. Attributes for these enti- 
ties must be determined by the anticipated usage of the DDS. 
Meeremo |] <ugceests typical attributes fo= the data element 
entity and these appear in Table II. These attributes have 
keen chosen fron €xiseing  ccmmerciyal Weta, Gd2cricnary/ 
G@er-cueay cystens. Attributes for the file entity h 
n 2 


a 
suggested in Serie smereecifica:t~ons [Rexr. 10], anc ep 


Pee tarie Jil. 
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| 

| TABLE IT 
i Data Element Attributes (from Allen et al 1982) 
| 
| Type Language nane 
Ranges Repetitions | 
es th 88 Leveis | 
Unit cf Measure Key 
| Usage Default+ value | 
| Display format | 
| 

od 


| 
| 
! 


TABLE III 
ile Entity Attributes 


File name POEmMa. (sed, random, bun 
Bee ons Reeesenco7 slot 
izé (in bytes) ACCESS SECUELEY Brotec ion 


| 
| 
! 
! 
ples 


__—_— oe See SE Ee Se SE ES Oe ea en ce 


Relaticnships are associaticns between one cr mere data 
entities andare also a function of anticipated usage. 
More 2.1 is a possible network structure relaténg data 
eretties., Peis oe hUC etc, ME TOleNen- eG sin =he acprorriate 
CEMS would provide answers tc the following queries via 
conventicnal query languages and processor 

Seve cs the trecord layout (ail data esiements and keys) 


fea mane Master Stock Ttem Retsrence (MSIF) ?" 

¢ tWhat locations aloe the network stock {ten 
ee -00-2595-36095, beSistor, fixed, ccmpositicn?" 

eee eet les and” recoras contain the data element 
Nam ONAL-STOCK—- NUMBER?" 

e "Whe is the manufacturer of part-number 2438W-24-A?2" 
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Logical Structure Bee eae tes) pace Resources 
from Schniedewind and Dolk 1983 


Hardware entities and attributas identified in [Ref. 10] 
have keen specified as part of the Config anag 
eee nr) (CMS) for SELICE. A selective s 
feowe iV. The DDS could be of value regarding hardware 
MteeWres= 12 it could display topologicai information abcut 
Seon oer: OF the SELICE network. One logical structure 
which might provide this capability within a conventional 
BemismeTVYIEOrnen+ iS civen in in Figure 2.2 (Ref. 7]. 
Fossikleée queries might include: 

e "How many terminals are located within each LAN?" 


e "Which LANS have database processors?" 
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TABLE IV 
Selected Hardware Entities and Attributes 


| 
| 
1 
| Entities ! 
| Peecce sang sys en Cencentrators | 
| Secendary stcrage Terminals | 
I Cemmun2cetlons sys ten LAN I/O peripherals | 
' | 
| Attributes | 
| inex Features. | 
| Model Description | 
| Model number Docu. references | 
Serial number See by Site | 
{ Miges'sS number Cos { 
| scurtce MEX NtSnNAMc] eGervity 
| 
| 
ae ea ee eee oe aes me See Sa -Senpsicpeap soe Sm “aN SSERE SERS SNS! ENS Some rniew eens caine 4a Gi Sinan wehbtained Srmmemnaee ens ansemeces eae aes ees aoe od 
Reccrmended software entities and Qx=Eributes Etzon 
fRef. 10} are summarized in Table V. One possible logical 
Perouse LC: SOftware, transaction, and report ©@ntities is 
wen an Ficure 2.3. MicmAavidtiwage, Of —hais Kind Of st=uc= 


miieonms =hae= One can extract data flow information trem it 
2 


Pwemervye ly Casely. Thus a query to the effect of "“censtruct 
emeeare LLOW analysis {input files, modules/transacticns, 
Curpum c2les, Tepomesle -£O05 ene APADE system" should be 
reascnakle to inaplenent. Inclusion of these resources in 
iempes CONntriDUTeS greatly to the viability of the DDS as a 


svstems analysis and design tool. 

The CDS can cataleg documents cther than reports 
ggiertyencGs Sntities and at=zributes foe various kinds o£ 
documents is shown in Tabie VI ([{Ref. 10]. 

Perscnnel is ancther rescurce which c 
arc 60S. ieoeiaticn about users, acc 
access authority may have imoortant im 
Pomeesceee- secre. DBAS Cold £ind it useful to have acc 
data about frogranmers, analysts, and the programs/sys7-ems 


GGmietey) ase LTesponsible fcr. Because of the diversity of 
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Bagure 2.2 Logical Structure oo: 


Hardware Resources 
(ircm Alien et al 1982). 


le relationshirs between users and other resources in 
S ce structural representation will be addressed. As 
with the other resources discussed, she applicatkie 
Bemememeonsnies will ke e fu Cc 

tne DDS. 


nN of the intended usacdce of 


GeapeaneeaCy OCF A DDS 


it 
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So peen Stateam@een thee Gntroduction that there is 
incréasing awareness of the importance of date as an 


Glgarizaticn re 


™ 
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_ rn nie et as = = 
| | 
| TABLE ¥ | 
| Selected Software Entities and Attributes ! 
| 
! eae 
| cole Aes 
Operating systen 
| chee So daenall Suppert systen | 
| Fnvircnmental s; yaa | 
| Applicaticn softwar | 
: | 
| Attributes 
| Pas ogram- nh Date relsased 
| Fevision number Product number | 
Revision cats SOUurce | 
Date compiled Features |. 
Type of ccmpiler DIGUMeRt a 72 On | 
| Basch ov cl: Usage 
| Change level Cost —— | 
License Ne te Renee ACei Jan) | 
i | 
i eo a i os ee emcee i nc ces eons a “aes cel Gees Ges ees eke an oes aoe ae ci es Gaerne dnb es eae ae ee ee -aeoe emcees 
—_— © pe ae: 
| i er + + Hee em eo ee ee = | 
| i Pe \< -<---- >| PROCESS |< a fees OGES SOR | 
een eS ee ee eee Fr ll CN GF AF A A EP A A ee + ae eee eee Se oe | 
| + em = i +—_— — — + | 
| | | 
| Vv V | 
1 ee ae ee ee ee ee ee + +e ew eww ewe ow ee + | 
| JPRANSACTION { REPORT 
| | 
| —. _ _ Le __ 
Figure 2.3 Logical Structure for Software, Transacticns, 
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Document/Rerort Attributes 


Neme Source 
Number Features 
Product number leptons siege 
Release eee Quantity 
REVision Sain Wor COs. 
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the existing infcrmation system and can be effectively rede- 
Peoved tc feet changing information requirements. To oktain 


*his control of the system resources, a DDS was described as 


keine the software tcol that will help to insure «he best 
use cf the system resources. 

fom hewpeccess Gf "gaining ccntrol of the resource, indi- 
viduals will lose the fresdonm to define and us® resources in 
their own way +o satisfy their needs alone. Pio betuln eon 


this loss of freedom, the user will have access to accurate 
moeaca@ec10n about the definitions and usage of all the data 


in the system. 
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¢ improves a Database Administrator's control over 
the cesicn end the use of the database. A DDS enables hin 
Bemecenurc! and dccument che forhulation, meaning, and usage 
Geeeata Structures. Tt enables him to evaluate existing 


dea) redundancy, Erovage vaccurate data» definiticn Loy 
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ct 


arclusion in pregrams, and it enables hin ¢ eo Sics a 
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BManaqemert's requirements for data standards are ob 
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The mcs = imecrtant benefits are that the DBA will be ables 
assess quickly the imract of any proposed change to commrorly 
used data and to estimate the likely cost and time-scale of 
any such changes. EWzing this changeover, the DBA can ke 


assured cf completeness (because the DDS will show all the 


Q» 


BEeOvrats, files and reposts affecte and accuracy (because 


the DES can generate new coding to reflect the change). 
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The systems desiaqner will be able to use the DIS ase 
S-teeeaieescUTCS of information. me wld) 4 ior ~himeto 


usé of data that is already available and help 


h 
duplicating data definitions, thereby preventing redundan 


cv 
Seem neconsistency. The DDS can generate data files to be 
used for system testing, enable him to check the contents of 
Semewttles produced during systems testing, and provide the 


cesicn¢er with documentation of the systen. 
Application procramming management will 

enitorce data definiticn standards by insis*ing «hat all data 

fee aen coding is produced by the DDS. Ths 

maka it 62 
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Wer tO control the implementation o 
changes that arise during development. For the ap 
EFrogremmers themselves, much of the “*ediun o 
amounts cf coding will be remeved. As the DDS be 
invelved, greate= amcunts of coding will q 

Peer Nr oneOr, dssts tates with the géen=taticn of test 


he checkin of results py the DDS will teduce 


= Gr 


development time a@nd improve the accuracy 


a O 
Peeesned prcegreams. Cncé maragement has used the DDS 
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iS 3 Geof 2) oLopesequenange, the tas 
Seemarpelice <sons can proceed with increased con 
DDS ss-referencing will show the maintenance pregramnmer 
eee ncely whet crogrems will be affected by a particular 

he DDS can ke 
used tc record the changes ensuring programning management 


Gnange. As programs are constantly amended, ¢ 


ay 


contrel cf the progress and completeness of the change. A 


mamemrace that the EDS has cn the current system is 41 
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meogwct2en VerSions, <«n2 ODDS can be used to generate test 
data and check results. 
Mmemceerzaci Ons derarcement will be impacted since it will 
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in tke privacy of date by re: 
DDS tc check who is allowed to use what data. The DDS will 
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aid the department in the creation of job control languag: 
parameters, Que TOL (Of dit ferent versions of oprcaqran 
He eeoe2e= ard data files, distribution of multiple ccpies of 
Pueodt, end di-sccvering the source of invalid date. 
imemounmery, Lt becomes apparent that the inerecducticn of 
@aDDS will have an effect at many levals in an orgarnizaticn. 
Tt will create new tasks, but in srsturn will reduce the 
€rrecrt reguired by stch activities as documentation, ccding 


-_ =~ FF 


auditing of output files. The DDS will enable management te 


a 


Gee DLOQrens, creaticn of test data files Checking ane 


GemesOl Cate precesscing at all levels and will oprevide an 
effective means of communicating data processing requizre- 
ments ketween user departments, operations departments, and 
the ADP department. System resources will be recognized as 
immensely irportant cerporate resources and will be managed 


magdmeenerclied accordingly. 
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A. DICTIONARY 


The need to manace data resources requires systens har 
feeviimy, Gescribe, define, and relate «the basic unit of 
information, the data element. The TANDEM Computer Company 
cffers a Pistributed Databas2 Management Svstem (DDBMS) 
called ENCOMPASS that handles this need. ENCOMPASS consists 
Greece tGerd Software products: DATA DEFINITION LANGUAGE, 
BN On 3 QUERY LANCUAGE/SREEPCHT BOM Ek, TRANS ACT IOV 
BereewOninG FACILI£TY, PATHWAY TRANSACTION PROCESSING SYSTEM, 
Sacer ELS SCREEN CCe&CL GENERATOR {Ref. 11,12,13]. The 
Gemoanaticn of these software tools works with the TANDEM 
NONSTCP systens to frevide a teliable and high performance 
system that is capakle of accommodating peak workicads, 
PamemameeameXtTanSicn, detabase modifications, and application 
grow<h. 

The Data Definition Language (DDL) is a language 
processor that enabies the user tc design and create a data 
Peeeachaty. This creation takes place through a comrin 
cf statements and ccmmands that can be used both i 
tively ard in batch mede. By uSing the DDL statements, the 
use= can define or @pedify the structure of the database, 
generate file utility statements to create database files, 
Saas e=2Oovicde source language data dertinitions output for 
COBOL, PORTRA, ance fA Paco lps 267 (Rescue 3 |. D haes 


Mech ace16rn i5 illustrated in figure 3. 


0) 


qc 
The actual DDL ilcoks like COBOL and provides two tyres 
cf statements: DEFINITION statements and RECORD s 


ee 
The DEFINITION statement is a data description independent 
rs 


He] 


Gemma y tecord that Specifies fields and groups. he RECORD 


ay 
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Figure 3.1 Interaction of the DDL. 


Seeee ese nt G=fines record structure and file attribute 
EFINITION. When this happens the groups and 
FINITION are inserted into the RECORD 

int where the DEFINITION name is written. 
nts can share the data structure ctf the 
iL 


a 
same DEFINITION. This application of DEFINITION statements 


a3 





PeeCS it easy tc standardize a data structure thrcugkcut 2 
large catakase. This insures consistency of nemencleaturs 
muemdata types among different records, files, and progzanrs. 
@he TEE wiiti take every DEFINITION and RECORD statement ir 
Pima tnrut foage, plus user comments, and catalog them te 
form a data Pe Mhemed@<ce dicticnary #821] r= a 


complete, centralized descrirtion of the data structures, 
BeeOLas, and files that make up the database. 


qataebase 


ay 


Pes Geta dicticrary iil €ssentially be 
about the system databases. 1. Wwe pzovide a powerfu. 
déysicpment tool, a central scurce for data d=finiticns, and 


complete database documentation. heme are two main 


rh 
cf 
= 
iD 


Mamecsons cf the cata dicticnary in the realn 
ENCOMEASS DDBMS. Pics t, eno. ep) Bidet a. G7 Ceton 
Beavyvede @ catabase cf what kinds of informa<ion 


feaned, such as stock numbers, document numbers, or routing 
g 


Miienme 2 siérs. Secondly, ge SuUppores ENFORM by providia 
Mieeee2ug' infotmation to describe the file type and access 
EreGnMacicn of the database. The query processer cf ENFCRM 
uses this mapping information to determine 2ne Macs: 
efficient way to access the database. 


Cc 

Pueesce tube Of the data dictionary, once it has been 
eeammelcd EY the DDL, is that 14 becomes a single scurce for 
all data definitions in the database. This means that every 
program that accesses a database can us¢ Gata declaration 
source generated from the dictionary. Therefore, the CBA 
Cen €xercise control cver the structure of the database. 
The Gate dictionary also stores infcrmation iz @ form acces- 
eetececGue oc HENFCRM CULRY/REPORT WRITER, so users can easily 
mematmenda ;OCc dicticnary rererts. One of the best features 
Gecne TANDEM data dictionary is that separate data dicticn- 
aries can Ere stcred cn separate disk voiumes fo 

Gatabas?2s. This feature allows concurrent We eis Seoe 


Gisftewen= Gicticnaries to perform database interactions 
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wmatheowt access Contimices that can cause botti2necks 
Prete @3). 

Sance we Now knew what the data dictionar' W 
PIGOUPASS DIBMYS is made up of, what i DEOVZGeES, Whe: de 
produces, and what its features are, we must new ask the 
Site=t2en what can this Gata dictionary do fer SPLICE? The 


make-up cf «~he TANDEM dictionary will be evalua 


ce 
wD 
(23 
pv) 
OQ 
@) 
O 
rY 
fas 
1? 
w 
- iQ 


mameeme FaSic profile civen in the earlier part cf this wor! 


BE. DATA DICTIONARY CCHPARISONS 


Buces -OlicWwlag “CCliafeariscn of the elow described data 
Getic 


D 
naries is intended to give a rough 
S$ cu 


fee MepEcduc: relative to what isc ble from 

Gene = verdcrs. In no way are we endecrsing a particular 

peoaduct,. ive ane ente OL thie Jinsted survey is tc Look ae: 

selected features offered by the difierenz software packades 
O° 


eua ne~e how the four products ccmpare without making quan- 
tifiakle judcgements whether one or another is good, bad, 
Siemecs Cr inferior. ireweetr-Olice On, provicec in the 
mol Lewin Peoomea Was Caml VeGmeeron Mpner. 5,6, 71,12, 13,14]. 
m@emcecttOn begins wath a brief ganeral descripticn of eack 


cf the fcur data dictionary packages considered. 


1. Late Control system (DCS) 


The Data Control System (DCS) is a dictionary systen 
Peeemeea and developed by Cincom Systems Inc. The system is 
implemented aS an apfiicaticn pregram that requires Cincom's 
PeMS whack is called TOTAL. DCS was previously referred to 


as the Cinccm Data Dictionary. 


j 


2. fatamanade; 


{t 


Datamanager is a free-standing data dicticnary 


ee ee is developed and marketed by M 


in 
we 
" 
vt 
it) 
= 





—_—_ 


Pe-amanacer 15 the nucleus cf a family of products. We 


GContaans the facilsties fOr creating and maintaining 
dicticnaries used ia omen aa eaona | hice “nv coum ake 
Petamaneger also has dictionary quer faczilities as well as 
meee ocrt. gcenetatcr. Patamanager is nor tied *o a@ particular 
IemonerG if capable cf interfacing to IDMS, AUBAS occ 
TOM and SYSTEM 2000. 
3. f£B¢iC Data Dictionary 

There ar@ twe versions of the DB/DC Data Dicticnary 
wnoich is a product of International Business Machines (TPM) 
Se=2c1Ora-i0n. One versicn is fer operaticn under OS/VS and 
mrmseteer 2S fOr Operation under DOS/VS. The B/DC Data 
Deere nety 15 a DE*S-application program with several 
management features which have evolved since the product was 
first released in 1974. 


fhem0ate NesSczrtoti.om Lancuag= {DDL) Data Dicticnaery 
Esod vcs a by TANDEW Soitware Produczs TEC is a 
CBMS-application approach that requires th2 TANDEM DBMS 
called ENCOMPASS. The TANDEM format for dictionary file 


ertries was used in the preliminary DDS design propesed in 


BE 
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C. AN EXPLAXINATION CF THE TERMS USED IN THE SURVEY 


SOPTWARE PACKAGE NAME: Name or acronym by which the DyD is 


Known. 
MemOR: Name Of the company that markats the product. 


meteor ONATL NODES Mecce in which the D/D operates, batch or 


online. 


Poo, Of A DATABASE WANAGEMENT SYSTEM (DBMS): Note inferences 


menmcs Ledqutmmements fcr, a DBMS 


} 


Bi@eeireGuERIES?: Does the D/D have online query capability? 


CNLINE CUERY LANGUAGE?: Does the query languag¢ requires 


meee ner tn Cr free—-fcrmn cueries? 


SINONY 


HE 
he) 


: Can a syncenym (word or abbreviation) be used as 


ay) 


pmeeerotte for the data elesent identifier? 


PeeMORD CAEABILITY?: Car an element be identified as 


ra) 


keywerd? 
Perec IAUCTURE; Whet deta structures is supported by the DyD, 


Me=ework,. hierarchical, or relaticnal? 


Wee eTiCN: Is data validation performed by the D/D cz by 


ecme cther means? 


Peni (CY /INCONSISTENCY CHECK?: Is there a eci 


posal 
that idertifies whether the data element is redundant or 


Dereme rere CN/DESCRIPTICK?: Is there a facility for defining 

and/or deéescribine a cata element in narrative form? 

OMIEHITES?: Is there a@ Capacity for specifying the relae- 
a 


data element to another data elament or to 2 


eal structure? 





mem vosass IS there a Ea@etlaty for indicating autherizee 


=—e fet 


a 
Meee (PclecnsS Or prccrams) cz cwnhers of data elenants? 


fem Oe. Can the user structure his own reaperts, on an 24 hoc 
? 


in 


} 4 


ces 


D. ACTIVE OR PASSIVE 


mom nen data Gictzonary “function within’ the SELIC2 
e n 


project would have tec be categcrized as an active/sdepnenien- 
DUS. mee Se25On £O= th2s classification is that the soft- 
ware package does réquire the Navy Supply System ccemponents 
Memeecrena cr the D£S for their data, and is a software 
Meese gGc’2ana- fUnrecicrs matnly as a tool for manipulating 
informaticn about data elements in a database. The depéen- 
P-memeltassigication is atta ecl ais 


e 
Gwe Sines “Shas software <= 
tne ENCOMPASS DDBMS. ete Go glans 


3 
@ 
Eeectfaically tailored to h 
p id] “2hs DSS with conzrol an 
S 


home t “the DDS will V 
management of the cata elements and in return th 
Meseurees, suck as file str ure and access methods, will 
be made available to the DDS. Since the DDS is designed and 
Mmopmementec within a specific DBMS environment its rort- 
SUeMeey will pe restricted to installations having this 


BS hy Ses 


Pe SOT OWARE ENTERPACES 


The Sotemare interface provided in the #NCCMPASS [DEMS 


Meme state 2nterface that Janks the data dictionary wath 


cther sys indaeeectieey la che extsact2on of fa) file of 
formatted data Dhe Gee Cfanyecelmes is tue CSScCriptienmect 
ae records within é¢ach file and identifies vrimary and 

g 


altexnate keys. ines Telaetenad QUERY REPORT Wrican 
language ENFORM uses these as a template for accessing the 


records. This accessed infcrmation will provicGe "“maprping" 


4Q 





Bertommae.cn <oO descrite the £ile types 
database. Paes cust y PSOoCeSSOT POL ENFORM “he 

Pioeemtieagscn tO determine the most efficient way to access 
the databese¢, By supplying the software packa O 
Mieemwa en «ne Ceea” cicezonary the user has acquired edit 
Saeco 2t2e5, EOumat CptLons, end various other functions Fe 
make the interface mere flexible. 


The drawbacks in having static interfaces and using 
O° 


ny, 
tt 
(iD 
my) 
qt 


vendecr-stpplied softwere packaces comp 


using dynamic interfaces come in several areas. Changes tc 
See deta in the data dictaonazry will not mean hae the date 
Gemene Syetemenath whach it anverfaces Will be automatically 
updated and therefore data in othar systems can beccme 
BeeeRcaatene= Witch data an the data dictionary. Software 


reckages cannot directly retrieve and update data stored in 
the data dictionary nor are all requests by these pa 


S 
Bee dg en=cugh the date dicticnary so thet security ana 


validity checks of the data dictionary can be applied. The 
MeemmcGtieesc etac interfaces is prevalent in the world o£ 


Mem coarses becaiise Cf their utility compatibility, e¢frfi- 
S2enC y, and smell ové¢rhead. Seertee SPLICE ot largely 
concerned wi q <ransaction- 


<h efficiency ik seat Orn ln a 
Meeeese Nd, ~Nis Sstetic interface apsroach will ke a plus 


eee che tircject. 


He CONVERT FUNCTIONS 


The convert functions orfered by the TANDEM software 
Fackages do net completely match the definition given by 
(Ref. 6}. Gemuyc=t Wetunpe-mene abewdescribed first as teing 
able to scan source ftrograms, database descriptions, and 
telerrocessi 2nvircnnent descrip m 


ng O 
produce maintenance transacticns that will spare the DBA 
fo) 


qc 


Many hetrs mo Da aige ae age le. Secondly, the conver 


uj 





Pare eLrons ete offered +o convert data fron both user-wr 
Becgtems and from a UBNS and its ralated componencs. Tne 
TANDEM DDL do@s not perform the first task but in the aree 
Cf the seccnd function i+ does operate very Strondiv 25 4 
conversicn Pace hey tor procran 

FORTRAN, and TAL, aswell as f£ n 

BepO@e Writer of ENFCRM. The DDL compiler, once it has been 


@evornea list of DDL statements, can voroduce the follcvwing 


a data dictionary 

meee cele 237 y  ErOgram fcr file Creaticn command scurce 
mec te Cee ate <~ien SGlece =O2 COBOL, FORTREN, TAL 

e a schema report summarizing sach record's structure and 


each file's access keys 
Mem ENSCREBE £id¢e¢ utaiity fregram (FUP) commands will be 


used tc create the actual database files with the specified 
attrikutes. The data declaration source generated by ths 
Pies e2Vertlable @2ther when the schema is first conpiled or 


Ey accessina the data dicticnary at any other 

Mamet eltso provide edit checking for ail three scutce 

ene outs . cr example, if the user programm 

Setmee OQUtTpDUtT, the ELL checks to make sure that ¢ 

includes nce COBOL reserved words, and will report wh 

are unsuitablie fer the selected language. [{Ref. 13 
fees Guest.On 2S what does @li thas mean for SPLICE? B 

Gathering all of the various database definitions and data 


Seruc ure déecleraticn functicns into a singles languege, tne 


DBA gains ccntrol over the Gatabase design and implementa- 
OT, ieee sO CIVe=s theme eA Gu Gate —dictionary that docu- 
ments the database, and can be used in the ongoing precess 
ef datakese management. With the data dictionary being able 


Eemnegenerate the input Souzce data description from the 
O@mermene-yeceta, a Valuable teol for euditing adherence te 


Semewar= Centrol techniques is gained. This mears the data 





Meeetenety = Wethan the SPLICE ‘environment wll be arie tec 
ieme@umandsCiaGlOse inconsistene:es in the names, tf22nets 
MC atc=e=- Gf the recectd “definitions used in sévera 


PECORD d2tinitions 


fu 
a> eae ad 
Ono res 
eh 
ie | 
fia 


Bueg=enS and the corresponding st 
Bimepe Gata dictionary {Ref. 6 }. 


G. ENVIFCNMNENTAL DEPENDENCY 


There are three lavels ci environmenta dependency 
between 2 data dictionary and a Er ind¢erendent, 
Bomo-application, ard embedded. The environmental deéven- 


dency characteri 


n 


eUGmer rq mdiduda CE: Onary 22) Gq 


om 


Bie geqree which a data dicticnary cxcelies o 
men*+ services and he source of data use 


data manedqe 
Peis fOr access *to stored datéekases [ Ref. 6}. 
@ 


The data dictionary within the TANDEM schema would be 
@Massitied es having DBMS-avolication characteristics. This 
allews randcm processing, on-line updates, query processors, 
and BEEOZe Generatcrs to ne HORE CEO Cent. The 

DEMS~-arpcrilication methed used by TANDEM means that "ad hec" 
Otea2es anc special reports can be processed quickly and 
that data redundancy can be avoided. Tt also means that 


cr 
ne 
MO 


Geer ictamy data desceiptions can be used directly by 


sv 
ct 
fv 


EBMS razker than having the dictionary generate DBMS d 
Be sccrirticns. Rie Cost a GvyameaGeuos ene DEMNS~eapplicay2en 
approach is that a customized data Gictionary can be 


Gesigned and implemented which meets the special needs of 


Etemcor hace infoOrmatien resources jenviazonment [Ref. 7]. The 
G@rawbecke ci thas technique ar that 1) dat makes the 


GteeeenrIay, 2ss portable sipee 1t is tied *o0 a specific DBAS 

oudmezisete forces the user to buy and support this particular 

DBMS scftware. Sep end sehen Onc he SPL LGs preject, these 
h 


@=ewLack= aze negligitle sine 


iD 


thes pLOjecumyial be using) t 
ENCOMEASS DEMS provided by TANDEM. 
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Ee PALSSRIBUTEON COWSIDERATIONS FOR THE DATA DICTIOBNA 


In a distributed database environment there are a number 
Woe renem Cre aIstrirnticn of the data dictionary. “peer lala 


the SPLICE system every lan will have a databas2= aaragement 
a 


Weemwie fer centralizeée contre! cvat the data. Taces a2 Sonne 
distribution of datatases within a lan [{Ref. 4}. The data 


Gmeeeicnety on the distributed environment itseif becomes a 
distributed database. Databases may be distrik 
+ 


W 
ieee =. Or Ss a 


entire SPLICE netwerk and xhe database 2 
centralized within each lan. The goai here is tc satisfy 
@em-=scl and integrity of the data within ‘che network. 


ieee ata DISTRIBUTIOS* STRATEGIES 


The system architecture and the network database manage- 
ment system software determine the distribution strategies 
which may te considered. There are four types of dist=riku- 
Mueme Strat]e=q.es for ccnsideration. 

1. Centralized-a single ccpy of the database is Located 

ee ere node. 

Dis Pazttitioned-a single copy of the catabase is 

Cemerised of disjoint subsets or partitions located at 

Varicus nodes. 

3. Replicated-there are multiple copies of the database 

Wath each node having a ccwmplete copy. 

Pee OyYoe=se-there ase multiple copies cf subsets of the 

Gatakase where each nod¢ may have as many of the 

Pazwmcicns Of the database as necessary. 

There are different advantages and disadvantages to 2ach 
@£ eghe fcur distributwen strategies mentioned. The primary 


Sene-desat7cns for discussicn are reliabilisy, cata storage, 


retrieval and update respcnse times and various centrol 


uy fy 





Mecmatecme enc tradectfismin either softwere or communiczttor 


costs. 
ipo Conese t: zed 
The centralized database concept has simvlicizy as 
its major advantage Conercl endeuedate problems are mini= 


mazed since all the data are iliocated at asingie node. 
BeawbackS cf%his strategy include pectential preblems of 
is fa 


mea clizty or availatility. If the centre 


system is down conpletely. le there 2s a hich voluge of 
eenmunicaticns swith the central node, there may ke bottlie- 
necks which slow down system response time. Be DenG="¢ spo® 


the amcunt cf secondary storage, there mn elso be a lipi- 
taticn cn the possible size of the database. These consid- 
MeceewenS are applicable to ach lar but are not cf cercern 


for the SPLICE system as a whecle. 





Meh che partiezened database distribution strategy 
rhezte is still only cne copy of the database however, it is 
Gvemeec into disjoint subsets or partitions which are 
eseeegned tc perticuler nodes in the systen. Wech Stnss 
Pieeacecnd, =12 Size ci the dateabese is not iimited te the 
amount of secondary storage at a central node but is the sun 
of the tctéel storaceé available within all nodés of the 


O 
trievals and pdates present less of @& preblen 


i” 


Syste. R 


Since they can be directed to the particular node where th 


WD 


data are lecated. Negess to the Bocal database partiticns 
lessens the possibility of bettienecks and may reduce ccanu- 
Meee ticns ccst TE the requirements are for data lecated 
cutside cf the local nede, communications costs are greater 


and the delay in resrense time also increases. 


Mremo-nerttts Of the Ppaewet2eoned eaeporoach are highly 


+ 


A 


Sepem@ew= tron the Iccatten cf “She date Tequared to satisfy 





Meee requests. This is alsc known as locality of r 

GeeGe 25 a high degree of locality of reference if the da 

Homers t2ened such that the data ata particular 3042 
exciusivemy by Weers @= that node. ee, ee 


a 

Heme OD-ImMized, datatase availability is limited in <the 
D 
m 


system. Wath the partitioned epproach, reliability of the 
system is improved cver the centralized approach because 
failure at one node cnly causes a performance degradaticn, 
noc failure of the wkcle syster. in contrast, = =nhe avail 
bility of the entire database is less liksly because 


u 
failure cf any node in the system is more prebable c<zkan 


failure cf the centrai node in the systen. ine O45 ci ose nad 
Strateqy 1S most appropriate ina distributed environment 
Mewes 2ohele 1S a liniteticn on secondary storage at ‘the 
GCéntrail nede, where reliability cf the system must be 
emp>Oved, cr where there is a possibility for operating 
pees caiecncies to to be gained. PeiedneerGtee Cr locality Gt 


“~-« 
he os 


reference in database access patterns implies that ore 


ee 
QQ 


> 


re 
Sweememe=emececos Can be gained through partitioning of the dat 


rx 


WD 


base. Wixthingeene SPLICE cnvalconment, d2termaigeng +t 


- 


Sptamel p~artitioning strategy to ensure system efficiency 
Beoes a cGifficult prcklen. 


3. Feplicats¢e 


Se = 


In the replicated distribution strategy each node 
within tke system is allocated a complete copy cf the data- 
base. The network databéese management system 1S responsitle 
NGS = rlle m—mCerios OL Soho database “but 


né 
there is not 2 problem of determining which nodes have which 
+ 


rent Of he database as there is with the partitioned 
apipscach. The replicated approach 1S most advantageous in 
the areas of reliaetility, availability and retrieval 
respcnse tine. ASW oNemcentsaens zed approach, the size 
cf the catakase may re limited by the size of the seccrdary 
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storage at each node. Faste 
requests are possible because 

Meee Par cicular node for databa S. 
that ccmmunication costs would be cheaper as 
communicaticn weuld he localized. Wich the Sich 
Semeecaci, reliability is hich in terms 


o 
meade tf a Dazticulazr ncede fails, there is no Icst ceorticn of 
D 


the datatase, WVOm ne Eweouwectmmcac complete dacabase “could 
re generated from a réighbcring node. fe Sais a, Po Cima 
backup and recovery cperations 1s another of the advantasces 
Seeene ceplicated aprroach. If anode within the system 
Peete t= Must be controls in the updates that may be 
performed tc maintain the ane al of the database. This 
is tc Say that independen updates of separate nodes must 
Gereece allowed or there will be likely data inconsistencies. 
Lockirg mechanisms must be employed to ensure daté 
aipeagrl:y. 


The D2 pLaCeweed C2Stribucien Strategy is most appro- 

Petatec ewnere the datakase is not too large, reliarility is 
© the system end ~inettvewenci:ss of updates car bs 

eece sted, This implies a retrieval-intensive databas 
System. The amount cf cverhead for communications and 
Frocessors need¢4d because of synchronization and control 
complexities in a replicated svstem is dependent oe the 
Neyel ciwcensistesency tequased. Within the SPLICE sys the 
data cCicticnary should be fairly static once inplemented. 
With ocnily linited update requirements, the replicated 
strategy for the SPIICE data dictionary is the reccommended 


apprcach. 


4. Hybrid 
moewiyb=S 1d dastrseutsten Strategy 215 a combinaticn of 
phew Sae=cicic@ed apprcach end the teplicated approach te data 
Gucturapution. The database is partitioned into disjoint 
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Teplicared rar fe) 
replicated any number 
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Beme2ecn Of the entire 4 


ata bese watch optimizes psrtormance 
Seememat ncde. This strategy, if properly implementsd with a4 


meagrn Gceqree of 1 neem ShOuUlG Vines =3> need 


e 2 
BOe  7Ccae tc node —JoLomeperus = ecueing ccsts an 
3 


cn Ee d 
Potential ccmmUunicaticns bottlenecks. The hybrid strategy 
@mpreves the reliability of the system over the strictly 
aie t=. ORed approach. The key advantage of the hybrid 
Miermeces 25 flexibility in how the data are stored. Ncdes 
th dirited secondary storace may tailor their partition 
more tceunetscnal optinization whereas nodes which demand a 
Pegimeogegres of reliabilit and faster response times fay 
Gaede s-c¢ 42 Larger pcrtion cf the dateabese tc satisty theiz 
needs. 
ie) Plex aba hity oo pECyidea by sine hybrid e@pproach is 
Sperewevedn at the cost of System som:ware complexity. The 


BeemcremePMmS Nust not only keep track of where data ex} 
Bae me-werk but ait must alsc be capabie of synchren 
c= the Gata updates. Quer Geet zZaclon and quer: 
Beoeess ing ate nontrivial tesks in the hybrid enyironment. 
Because cf£ the software conplexizy necessary to irplement 
mimes nyEriad Strategy, the gqguestion is whezher the flexibility 
momen OCainsdeoy thes approach iS werth the tradq@oftf. 
likely candidate for the hybrid approach might 
with a large database that has only a few necaes 
Ghing a replicated approach and where high reliabils; 
essential inthe nedes which have the seconda Ss 
a at h 


€é a large portion of the datasase. 
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FeooEHARY-KrY = DOCNUY 
SF ALTERNATE KEY = NSN 
Peee@rnt> LHr Ete tee SPAT ASSUP PE DHE' Roto LOUEr AIC 2D 
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O02 RIC TYPE *, 
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QO2 EACKORDER SE) Oe as 
OZ CEMAND FORECAST iy Ao eae 
Ween eTY - LEVEL Oe ee 
Se eeAD TIM S Ae So 5 
Pee tS MSIR.NSN. 
weer N” 15 ERSIAR.PARTNAME. 
END 
Miyeelic-i0naty Definition File (DDF) 2S an unstructured 
mele Certaining only cne record. The fields tnat have eny 
ferwrergecre NeXT-OBJECT end NEXT -TEXT-ID. There are 5 ctker 
mods 2fat give DDL versicn infcrmation. Dew Ne eo -Ord Zeer 
is a cecunter the DDL compiler us¢s to assign object numbers 
eemomneec es (che scheme sreviously given has 20 objects-- 18 
Gefiniticns and 2 records) as they are entered inte the 


dicticnary. This fleld will be incremanted bv one each tine 
an object is added and this new value is assigned as the 


Gugeec nuNber of the new ob ject. 


The NEXT-TEXT-ID is used by the DDL compiler in the sane2 
Mennexr es the NEXI-OBJECT. PxcciOnary Comments, PIC 
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Tee Ch yect Definition File (ODF) is a key~sequernced file 
MieemeontatniSs OMe) Tecord Hor every Object entered inte ths 
meer 2Cnary. EA co. oes NOW Smet 2 A2CCOLrGing tc £5 
schema rreviously given. Bie ODP etoile uses the otject 
mumber from the PDF to identify the object. The object 
Humbert is follewed Ey object name with an object type 
fecche> ID the symbcl for definitions or RD the symbecl for 
records). The COMMENTS= TEXT=- ID field is used for 
@eGe-chary comments associated with the ¢ntire RECORDS 


{commen= lines that immediately preced2 a RECORD statenent 


in the DDL source schema). The values are assigned by the 
noe. 

The Cbhiect Build list (OBL) is a2 key-sequenced file that 
GConareins one record fcr each element of each object in the 


Die ccw-me. The reccrds ere identified by the object number 


eiacm cney received in the oOD*. PiweLweten= | NuNDS= 1s 
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eeszgre@ that identifies each element within an object. A 
G-momeste GESczip=.0n cE an Clement can be obtained from 
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CBL record (i.e., the elements name, data typs, size, offset 
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20 MASTER STOCK RD 6 u | 
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page Oo 25 thek = eh fee: Object Definition Fils. 
MEnitanec te OQDVJECct, and *2x*-1d number). Figure 


u é) 
Rowetne OF] @2lement recerds ate linked to the ODF fera 
masmead: ChyEeCz, the DEMAND HESTORY FILE record. 


52 





—— See ee Se ee er, a a, Re 


"35STT PTENG FD8LqO 8 H°E SINhHTy 


29 L9 y WTS ALO {L 1O0id 
cH Lt On EL Z Wd Tud 9 02 
Gl ne EL h ¢ WI4 14 0c 
€ C L L nt wWTda WONDOG TeeLOC 
6E BE Lt al € WIA XDD/LOV C Oz | 
6 8 L Cone. Wa NSN c Oc 
riba LL OL € € Wd Dat i Or 
Lt) duo IHG Oi ec0c 
bb 
bh 
rT 
6 8 L €L duo NSN 0 Zi 
€ C L fl dio W NNDOG 0 L 
~XL GI-Xd dl-xXL di-x~b dI-xXL a9ad ZS 414 ANWWN Las AT ON ON 
TWA Sid sos ONT DNHOD Dus dug WA1TH Ado J1ZJ a4ao 
) 
BY 


24 





bee GOq=Cct Text File (OTF) is a key-se 


iQ 
6 
iD 
| 
Q 
(Dd 
py 
mth 
} 
} ab 
Mm 
ci 
jv 

t 


Memos Cue Tecerg fCr @€ach line of input of a dicticnrary 


¥ 
Sommer, SEaADING st=ing, DESPLAY string, PICTORS string, ané2 
eee lice>ai in the ECDL schema. The OBL Tanks to “= awe GPt 


eee oD ssolcs, cne t> many. Fiaqure 3.5 ¢hows a partial 


Hayout £ECm the previcus schema. 


Lie Gah ee i Cn Wa > Git 
p SUEEER NBER «TE LINE | 
| 1 0 C DOC NOCeeU nner; RS REOS { 
{ 1 1 C Dae o bOGAL Sek TAL NUM { 
j Z 0 4 POC UME TT NUMS ER { 
3 0 P A 
{ 4 0 D 3 i? 
| 5 0 P 9 (4 i 
{ 6 0 > 9(4 
qi Q c Nal LONAL S TOG UMNBeERS | 

7 1 Cee pele mel =) By 4 13 | 
| ee, 2 C DIGIT NUMBER---~------ 
| tf t A 1? { 
j "1 " t! Bh | 
67 0 H UNE PRL ee i 
| 68 0 D yd a8, 5 7105S) EASES Py { 
| 


| 
- 
| 
| 
| 
. 
| 
: 
l 
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The Reccerd Cefirition File (RDF) is key-sequenced and 
Geese rs One record fer each RECORD in the DDL sch h 
Sem-et number assigned to the RECORD through the ODF 
Mergwely identifies each xrd@cord. Ree Vv RDF “=ecor also 
GOR~dins a DEF-NUMBER and if the record has hee 
W2em a LEFINITION IS clause then DEF-NUMBER will 
eayect punber of the LEFINITION. aes. LS. OL, <r e 
UWMGS “theswer ject “number of the RECORD 
teenie £2 12 agree and §tilemdmration f£2elds give de#eils 
Teme TeOh mie ee UnSt= uct ured, .tTela-= 
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Figure 3.7 Key Definition File. 
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O02 NF 
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A. DIRECTORY 


tn 


The software package that formulate 
a 


does gcod job cf describing each data element (1.¢., *tils 
what it is Dice CCS laut ceco tell a uses he locate 
Gz cach data element {i.9., where it is) WEema dt see SEL EGS 
Syecem. Warthout the capability of retrieving this directecry 
information the present laycut of the data dicticnary 


Gannc t Be iy the £cllowing queries: 
e What roca Ons Bp 4 the network stock rk =u 
Meo? 537 =3O099, Test stor, FE» xed, comnosi* ion? 


@e¥he af the inventory manager who holds +*teéechnical 


Pearensisilit eRe Ww tat sce Nem iar ese acl ats for « 
mesecacilar electronic tube? 
e tho is the manufacturer of an item and where is this 
menufacturer lecated? 
Even thevugh all of these questions can be answered in a 
Weemrest Of time by any Of the UADPS-SPs manually, they cannot 
ke answered on-line ty use of the vroposed SPLICE systen, 
mene SS N@GMPASS DEMS, cr the data dictionary. The davelcrment 
Cimomevcretena zed" data directory, to be defined using the 
Meee trercdad by the TANDEM DBMS, 1S sugg2sted. Rasically 
this weuld be the same as defining a database through the 
Sameacailities of the DDL. Once this directcry has been 


Meeettedsara is in use, the data dictionary itself can be 


en cde rvereirORMN <¢c Obtain inteormetion about the dizecteo- 


Measceedata  ctructure anc location. Czxeation of a simple 
Gere eetory 12 the foundetion ci the concept. As technology 
improves and the directory becomes a more useful software 
weou cee Capabilities no doub= will bo expanded. 
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Mmicmeca TeclOuyessnicn 125 to be dertined is one rect 
S@en-d=ns the necessary information that will an 
Bemeca Sitteen guestions “at a local stock point. These 
questions are no 
bles cz censumatles), eee GCa tO], Wither tnae Sysuem, 


fe) 
a 

Bmentaty @n hand, manufectures, and who has contrci over the 
e h 
Re 


items within the Navy Supply Systen. Pome OS Wesel es= (ues 
muons the directory must stoze information ake tne, Las ue 
Peo-ces Ce Line items within the systen. Line items will 
Berg] f£fC@ repairebles for ships, airplanes, and machinery 
to consumatles suck as screws, DOLzS-. amd. \CilGe hing. 
miertcfC=s’ it is assumed that this direictory will contain 


f- 
we | 
rt 


mece2en about Invent tcries and locations. 
The TANTEM DBMS uses a ralational app 


Gdatatase and that fits our needs well. The relational 
BemrmecaGca tO data is based on the seazization that files that 
obey certain constraints may be considered as nathématical 
relaticns, and hence that elementary theory about mathenat- 
Meat f£elaricns mey re booucht to bear on various practical 


Ezoplems of dealing with data in such files [{ Ref. 15}. 


Ba DATw ELERENTS FOR THE DIRECTORY 


Dueet, wecmme thin the directcry must store anformaticn on 
Pevere!l aseects of the line itgems: isock item identifice- 
Jeon, ilccation of manufacturer, Sues ceCGn POimL. .Cca 
The information describing each of these areas of ~he suprly 


Sevcecm 1S Sshewn in takle Ix, teble KX, and table Xf. 


Cee eraee STRUCTURES 


As mentioned earlier, all the files in the directory are 
Gefined as relational files that aze unicuely defined by the 
Pemue s:cted in its trimary key <itield. Rith a pramary key 
value assigned, ENSCKRIBE, the database manager of TANDEM, 
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a a ce eee SS Et SS se SE Se SS EUS eee pene ee 


Can tandemly positior itself anywhere within these Files for 
qa Spread,  srite, Or update overation. ancz her step in 
SreerenGcecacn file iS to evaluate what cata clements citer 
Peet ne Pramely Key will frequemoly b2 used as access fatnse 
meet O one fehes. Tf these data elements are assianed as 
GleesatG@ersvye Key fields, then BNSCRIBE can selectively zeaa 
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| StoOek Point Locatson File | 
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| * NATIONAL STOCK NUMBER pon Wes NaS | 
! e QUANTITY ON EAND ST Ue POE FSS uz : 
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| omg oe -E OD s Tee no Omen aC LORY | 
i 0 ee 
M=eotGs fkcm the files on the basis cof ether full of 
partial alternative key values. These kéys are not réequireé 


Beebe Unigue [ Ref. 13]. 
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Mme.o three files: jJine items, stock location, and material 
Geperrc!. Tae data elements within these files describe what 
Hinesitems are stocked in the Navy Supply System, where 
these items are stocked, and who has been assignée the 
@mesall recronsibility of each PHdividual line item. Figure 
Pienwess ithe intcrcmetion in @ach file, primary and 
feos matave keys and the tinkage between =he files. 


2. Manufacturer File 
Dae Manueactumer Eile uses threegtiies identified 
eoco@temuecectUter, order, ama crder description. These files 
hola infcrmation Bing p ae) the manufacturer 
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Figure 4.1 Stock Mitenipdentirzcation. 


[mie tesceo1oOn and iccation, crders outstending with that 
manufacttrér, and Wremrenese Cmzaets Vere £0 be delivered. 


They will also show what part these orders are for, how much 
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myey cest, and with whom this order was placed. Fisure -l,2 
BesQUeserts =AiS Structure wach the kays identified clus <h- 
relaticnshirs between these files. 
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Figure 4.2 Manufacturer File. 
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Figure &.3 tock Point Location File. 
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Semeains CLASS 1 data. US Gakic ree 12s Gata sin his Pett ion 
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fe 
replacemen= and would most likely be made via batch nods. 
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FSC re FOE @xXampie,, 22 the cquantitv-onr- 
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Figure 4.4 SFLICE Directory. 
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